Dysgonomonas termitidis sp. nov., isolated from the gut of the subterranean termite Reticulitermes speratus A facultatively anaerobic, Gram-stain-negative, non-motile and rod-shaped bacterium, strain N-10 T , was isolated from the gut of the termite Reticulitermes speratus. Strain N-10 T was closely related to Dysgonomonas gadei JCM 16698 T according to 16S rRNA gene sequence similarity analysis (98 %) and DNA-DNA relatedness value (¡61.3 %). The optimum growth temperature of strain N-10 T was 30 6C, which was distinct from that (37 6C) of known species of the genus Dysgonomonas. Growth of strain N-10 T was inhibited on medium containing 5 or 20 % bile, unlike other species of the genus Dysgonomonas. In addition, acid production in the API 20A system and enzymic reactions in the Rapid ID 32A system of strain N-10 T differed from those of other species of the genus Dysgonomonas. Based on these characteristics, strain N-10 T represents a novel species of the genus Dysgonomonas, for which the name Dysgonomonas termitidis sp. nov. is proposed. The type strain is N-10 T (5JCM 30204 T 5CCUG 66188 T ).
The gut of the wood-feeding termite Reticulitermes speratus (family Rhinotermitidae) harbours approximately 10 7 bacterial and 10 5 protistan cells (Inoue et al., 1997; Nakajima et al., 2005) . The termite-gut microbial community has multiple biological functions such as nutrient provision and lignocellulose digestion to support the host, which thrives exclusively on dead plant matter, a nutrient-poor food source (Hongoh, 2011; Brune, 2014) . In a previous study, a bacterial strain, named N-10 T , was isolated from an R. speratus gut (Ohkuma et al., 2002) . The 16S rRNA gene sequence of strain N-10 T was closest to a Centers for Disease Control group DF-3 strain, which was later described as representing a novel species of a new genus, Dysgonomonas gadei (Hofstad et al., 2000) . At the time of writing, six species of the genus Dysgonomonas with validly published names are recognized. These species were isolated from clinical sources, microbial fuel cells or the hindgut of a fungus-growing termite. During the process of the submission of our manuscript, Dysgonomonas macrotermitis, a sixth species, was proposed (Yang et al., 2014) . In the present study, we characterize strain N-10 T and propose that the strain represents a novel species of the genus Dysgonomonas.
Strains of species of the genus Dysgonomonas used in the present study were grown on Eggerth Gagnon (EG) agar (Merck) supplemented with 5 % (v/v) horse blood for 2-4 days at 37 u C in an anaerobic jar (Hirayama) under an atmosphere of 100 % CO 2 . To characterize strain N-10 T , D. gadei JCM 16698 T , Dysgonomonas capnocytophagoides JCM 16697 T , Dysgonomonas mossii JCM 16699 T , Dysgonomonas oryzarvi JCM 16859 T and Dysgonomonas hofstadii JCM 17038 T were used as reference strains. Characterization of the novel strain and related species was carried out under the same conditions. The strains were incubated at different temperatures (25-40 u C) to assess bacterial growth. All strains grew at 25-40 uC. The optimum growth temperature of strain N-10 T was 30 u C, while that of the reference strains was 37 u C. All strains were facultatively anaerobic, growing under both aerobic and anaerobic conditions. Cells of strain N-10 T on EG agar were 1.6 mm 6 8.3 mm, rod-shaped and occurred singly. Colonies of the strain on EG agar plates after 72 h of incubation at 30 u C under anaerobic conditions were 0.5-1 mm in diameter, white to yellowish, translucent, circular, entire, convex and smooth. Strain N-10 T was non-motile, which was determined by a motility test in which tubes containing semisolid Gifu anaerobic agar medium (0.15 or 0.5 % agar; GAM, Nissui) were stab-inoculated and incubated at 30 u C for 72 h (McClung & Lindberg, 1957) . According to the method described by Shah (1992) , aesculin hydrolysis was positive for strain N-10 T , but growth was inhibited on Bacteroides bile aesculin agar with 0.5 or 2 % (w/v) Bacto-Oxgall (Difco), which is equivalent to 5 or 20 % (w/v) bile. 
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All reference strains grew on the same agar with 0.5 % (w/v) Bacto-Oxgall and grew poorly with 2 % (w/v) Bacto-Oxgall. Requirements for the X and V factors for growth were examined using X and V discs (BBL Taxo; BD) on the nutrient agar plates (Difco). After 8 days, growth was observed on nutrient agar around X but not V discs for strain N-10 T and all reference strains, indicating a requirement for haem for their growth.
Physiological and biochemical reactions were tested in duplicate by using the API 20A anaerobe test kit (bioMérieux) and the API Rapid ID 32A anaerobe identification kit (bioMérieux), respectively, according to the manufacturer's instruction. The fermentation pattern of strain N-10 T differed slightly from those of all the reference strains. Strain N-10 T was unable to ferment salicin or cellobiose. In the API Rapid ID 32A assay, strain N-10 T showed similar enzymic reactions to D. mossii JCM 16699 T , but reactions differed from those of the other strains (Table 1) . Strain N-10 T could be differentiated from D. gadei JCM 16698 T by the activity of 6-phospho-bgalactosidase and lack of activity with respect to nitrate reduction, from D. capnocytophagoides JCM 16697 T by activity of a-fucosidase and from D. hofstadii JCM 17038 T by activities of 6-phospho-b-galactosidase, a-arabinosidase, a-fucosidase and glutamyl glutamic acid arylamidase.
Concentrations of organic acids of the metabolic end products from D-glucose (1 %, w/v) in peptone yeast extract (PY) broth (Holdeman et al., 1977) were quantified using an HPLC system equipped with a diode array detector model SPD-M20A (Shimadzu) and a Rezex ROA-Organic acid H + (8 %) column (Phenomenex). Analytical conditions were as follows: eluent, 0.0025 M sulfuric acid; flow rate, 0.5 ml min 21 ; detection, UV 210 nm; column temperature, 55 u C. The major end products of strain N-10 T were succinic (7.5 mM), acetic (4.3 mM) and propionic acids (2.6 mM), while that of D. gadei JCM 16698 T was succinic acid (15.6 mM). The ability to degrade and ferment different polysaccharides, including soluble starch, xylan (from oat spelts), pectin (from citrus) or CM-cellulose, was examined using PY broth [including 1 % (w/v) polysaccharide] for 7 days at 30 u C (strain N-10 T ) or 37 u C (D. gadei JCM 16698 T ), and the decrease of pH due to acid production was subsequently recorded according to the protocol of Holdeman et al. (1977) . Strain N-10 T and D. gadei JCM 16698 T degraded soluble starch and xylan and weakly degraded pectin and CM-cellulose.
Analysis of fatty acid methyl esters was conducted by saponification, methylation and extraction with minor modifications (Kuykendall et al., 1988) from 40 mg wet cells grown on EG agar at 30 u C (strain N-10 T ) or 37 u C (reference strains) for 48 h according to the method of Miller (1982) . Cellular fatty acid profiles were determined by following version 6.2B of the Sherlock Microbial Identification System (MIDI) and using version 3.80 of the BHIBLA database. The highest percentages of cellular fatty acids of strain N-10 T were for anteiso-C 15 : 0 (35.9 %) and C 18 : 1 v9c (21.7 %), which are shared characteristics among all species of the genus Dysgonomonas with validly published names (Table 2) .
Chromosomal DNA was extracted using a Genome-tip 100/G kit (Qiagen). The DNA base composition was determined by the HPLC method (Tamaoka & Komagata, 1984) eluted by a mixture of 0.02 M NH 4 H 2 PO 4 and acetonitrile (20 : 1, v/v). The DNA G+C content of strain N-10 T was 41.8 mol%. We also quantified the DNA G+C contents from other reference strains, including D. hofstadii JCM 17038 T (45.3 mol%) that previously was unknown.
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N-10 T clustered with other species of the genus Dysgonomonas, forming a monophyletic group and most closely related to D. gadei JCM 16698 T with 98 % 16S rRNA gene sequence similarity (Fig. 1) . Most recently, D. macrotermitis, isolated from the hindgut of a fungus-growing termite, has been proposed (Yang et al., 2014) . However, strain N-10 T differed from D. macrotermitis with respect to its phylogenetic position, the two sharing 90.7 % 16S rRNA gene sequence similarity (Fig. 1) , and phenotypic characteristics (Table 1) . The 16S rRNA gene sequence of strain N-10 T showed similarities of less than 95 % to the type strains of species of the genus Dysgonomonas except for D. gadei JCM 16698 T . According to Stackebrandt & Ebers (2006) , when 16S rRNA gene sequence similarity values are above 98.7-99 % a novel isolate should be tested for its genomic uniqueness, a revision from the previously accepted value of 97 % similarity (Stackebrandt & Goebel, 1994) . Strain N-10 T was subjected to a DNA-DNA relatedness test against D. gadei JCM 16698 T . The DNA-DNA hybridization experiment was carried out in microplate wells, as described by Ezaki et al. (1989) . Two strains were used to generate the labelled probes for DNA-DNA hybridization. Hybridization was performed at 41 u C for 21 h. The DNA-DNA relatedness values were 57.7 and 61.3 % ( Major cellular fatty acids are anteiso-C 15 : 0 and C 18 : 1 v9c.
The type strain, N-10 T (5JCM 30204 T 5CCUG 66188 T ), was isolated from the gut of the termite Reticulitermes speratus. The DNA G+C content of the type strain is 41.8 mol%.
